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INTRODUCTION 

The Alaska surf clam Spisula polynynzn. sometimes referred to as the pinkneck clam, is found in 
intertidal and subtidal waters of Alaska. This large clam reaches a shell length of 146 rnrn in the 
Bering Sea (Hughes and Bourne 1978). Sexual maturity for Alaska surf clams in the Bering Sea, 
has been estimated at a shell length of approximately 70 rnnl, and an age of between 7 and 8 years 
(Feder 1979 et. al). The Atlantic surf clam Spisula solidissima has similar life history parameters 
and has been harvested for many years in waters from Nova Scotia, Canada to South Carolina, 
United States (Cerrato and Keith 1992). There has been no commercial harvest of surf clams in the 
Bering Sea, however it was desired to investigate the abundance and harvestability of Alaska surf 
clams. 

Mr. Kopplin of the Alaskan Clam Corporation thought there might be a harvestable stock of Alaska 
surf clams in the southern Bering Sea based on past surveys (Hughes and Nelson 1979, Hughes et 
al. 1977). In August 1993, William Kopplin applied to the Alaska Department of Fish and Game 
(ADF&G) Commissioners Office for an Oceanic Research Services Permit to survey specific areas 
in the Bering Sea for surf clams stocks. The permit contained several provisions, including an 
onboard observer requirement. 

The observer was charged with collecting biological samples from the catch. Duties were detailed 
in a pre-trip briefing by ADF&G staff in Dutch Harbor. Upon completion of the survey, the data 
was supplied to ADF&G, Commercial Fisheries Management and Development Division 
(CFMDD) biometric staff for analysis. Abundance and density estimates of Alaska surf clams, 
length distribution of Alaska surf clams, and bycatch composition from the dredge operations were 
examined. Bycatch species of most concern were commercially important crabs which inhabit the 
survey areas, specifically Tanner (genus Chionoecetes), king (genus Paralitlzodes) and Korean hair 
(Erinzncn~s iserzbeckii) crabs. This report summarizes the findings of the survey. 

METHODS 

Field Collection 

Two 18.5 by 18.5 krn areas (blocks) were designated as the study sites (Figure I). The two blocks 
were enumerated blocks 57 and 50, as designated by the 1977 and 1978 NMFS surveys (Hughes 
and Nelson 1979. Hughes et al. 1977). A thousand locations, in longitude/latitude, within each 
block were randomly selected to be used as tow locations. Those locations were provided to Mr. 
Kopplin by the ADF&G staff. Mr. Kopplin surveyed the blocks using as many stations, in the order 
given, as time allowed. 

Towed by the 22.86 m FN Northern Explorer. a 1.22 m wide surface supplied hydraulic clam 
dredge was used to collect the surf clams at each towed location. Survey plans called for the dredge 
to be towed for approximately 15 minutes. at a speed of about 3.7 kilometers per hour (kph). The 
dredge was then brought onboard and the contents emptied on deck. If there were any problems 
wlth dredging at a specific location. it was noted on the Captain's Log and dredging was 
terminated. 
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The dredge contents were separated by species. Each species group was weighed and the weight 
was recorded by the observer. From the Alaska surf clams caught, a subsample of up to 35 clams 
per tow were taken for shell length measurements. If there were fewer than 35 clams caught, then 
all clams were measured. Also, the weight of broken, or crushed surf clam shells were weighed and 
the weight recorded. In addition to living organisms, the weight of rocks collected was recorded. 

A subsample of Alaska surf clams collected during the survey were sent to the Alaska Department 
of Environmental Conservation (DEC). Clams were tested to determine levels of paralytic shellfish 
poison (PSP). Shellfish designated safe for human consumption is required by DEC to have levels 
of PSP below 70 mg/100 gm (personnel communications A1 Spalinger, Shellfish biologist, 
ADF&G, Kodiak, Alaska). 

Data Aizalysis 

Density and abundance of Alaska surf clams were the two main parameters of concern. The density 
was estimated in terms of catch per unit effort (CPUE), measured as the weight in kilograms of 
intact Alaska surf clams caught in a specific tow divided by the area in hectares covered during that 
tow. The area covered by the tow was estimated by the width of the clam dredge (1.22 m) 
multiplied by the average speed of the ship during the tow in krn per minute multiplied by the time 
of the tow in minutes and multiplied by 0.1 to convert to ha. To measure central tendency for 
density of Alaska surf clams within each block, the sample median and mean densities were 
estimated, along with the standard error for the mean. The two average density values from block 
57 and 50 were compared using a Mann-Whitney test of means (Conover 1988), to determine 
whether the two densities were significantly different. Total abundance of surf clams in each block 
was estimated by multiplying the mean density in each block by the surveyed area. The surveyed 
area was defined as the portion of the block where successful tows were completed. The standard 
error of the abundance was estimated by multiplying the density standard error, also by the surveyed 
area. The density and abundance estimations were calculated including broken or crushed surf 
clams as well as whole surf clams, since there was no distinction on the observer form or captains 
log on severity or age of the breaks, i.e. there was no indication of whether the breaks were due to 
dredging or empty shells caught in the dredge. 

The loss rate was estimated for each block. The loss rate (measured in percent) was calculated by 
dividing the amount in kilograms of broken or crushed surf clams by the total (intact and broken) 
weight of surf clams for each block. 

Average surf clam shell length was calculated for each block. All shell lengths were pooled for each 
block to find the average length, due to few shell measurements in several tows,. The average shell 
lengths for the two blocks were compared by using a standard t-test (Zar 1982), to evaluate whether 
one block had significantly different lengths than the other block. 

Mean density estimates by block were calculated for incidental species captured in more than two 
tows per block. Also, an association between Alaska surf clams and other species was investigated 
by estimating the Pearson's correlation coefficient (Zar 1982) between surf clam (intact and broken) 
density (CPUE) and other species densities (CPUE) by tow location and within blocks. The 



correlation between surf clams and other species was estimated to quantify species most likely 
affected by an initiation of an Alaska surf clam fishery. Correlations were estimated only between 
those species caught in more than 4 tows per block. 

RESULTS 

The two blocks surveyed represent less than 0.01% of the Bering Sea and likely only a small 
portion of Alaska surf clam habitat. In each of the two blocks only a fraction of the areas were 
surveyed because of depth and substrata limitations for this gear and boat. Out of the first 100 
randomly selected tow locations in block 57, only 20 were deemed useable, with 78 tow locations 
being too deep and 2 locations classified as too rocky (Figure 2, Appendix A). This implies only 
20% (201100) of block 57 was surveyed, or an area of approximately 6,845 ha. Out of the first 30 
randomly selected tow locations in block 50, once again 20 were deemed useable, with 5 locations 
considered too deep, 3 locations considered too rocky and 2 locations located on land or shallow 
water (Figure 3, Appendix A). For block 50, 66.7% (20130) of the block was surveyed, an area of 
approximately 22,817 ha. Of the 20 locations where tows were performed in block 50, 6 were not 
sampled due to too many rocks in the gear to bring it on-board. It was noted of these 6 tows, that 
no surf clams were seen in the dredge. Furthermore, in each block an extra tow (not from the list of 
random locations) was performed by Mr. Kopplin because he wanted to compare surf clam 
catches from this survey to the 1978 survey catches within these blocks (Appendix A). These tows 
were not used in any of the analyses in this document. 

Samples were taken for PSP detection from four stations in block 57, and from three stations in 
block 50. All samples taken for PSP detection resulted in levels safe for human consumption 
(Table 1). 

The mean density of intact Alaska surf clams in block 57 was 64.24 kglha, with a standard error of 
15.80 kgha. The median density of intact Alaska surf clams was 39.95 kglha. Due to the 
positively skewed nature (Figure 4) of the density of Alaska surf clams caught in block 57, the 
median is the better measure of central tendency. The mean density of all surf clams (broken and 
intact) landed in block 57 was 86.34 kgka, with a standard error of 18.14 kglha. The median 
density of all caught Alaska surf clams was 62.61 kgka. The estimated total biomass of Alaska 
surf clams within the surveyed area of block 57 was 590,997 kg, with a standard error of 124,145 
kg. 

The mean density of intact Alaska surf clams in block 50 was only 4.13 kglha, with a standard error 
of 1.34 kgha. The median density of intact Alaska surf clams was 0.00 kglha. The mean density of 
all surf clams landed in block 50 was 6.37 kgka, with a standard error of 2.34 kgha. The median 
density of all Alaska surf clams was also 0.00 kgha. Once again the median is the better measure 
of central tendency in block 50, due to the skewed nature of the data (Figure 4). The estimated total 
biomass of Alaska surf clams within the surveyed area of block 50 was 145,370 kg, with a standard 
error of 53,377 kg. 



There was a significantly (p < 0.001) higher density surf clams found in block 57 than in block 50. 
This was true in comparing both the intact surf clams, as well as when considering the all surf 
clams. 

The loss rate in block 57 was estimated at 25.6% , while in block 50 the loss rate was estimated at 
35.2%. The number of trawls that caught surf clams in block 57 was 20 out of 20 (100%) whereas 
in block 50 only 7 out of 20 (35%) tows caught surf clams. 

The shell lengths for the two blocks had different histograms (Figure 5). The mean shell length 
from the 414 samples in block 57 was 100.5 mm, with a standard error of 0.62 mm. In block 50, 
the mean shell length from the 45 samples was 95.7, and the standard error 1.76 mm. There was, 
however a significant (p=0.0052) difference between the two blocks shell lengths, with block 57 
having slightly larger shells. Due to the low numbers of surf clams caught in block 50, no further 
analysis was attempted to consider other factors which may have affected this outcome, such as 
depth or temperature. 

Several other species were caught during the survey (Tables 2 and 3). however only a few of these 
organisms have commercial importance in the Bering Sea. Unidentified starfish species were the 
most common organisms caught during the survey by weight. The average density of starfish in 
block 57 was 190.3 kglha, with an average density in block 50 of 215.9 kg/ha (Tables 2 and 3). 
Tellins unidentified but likely Tellina lutea had the highest density correlation with surf clams with 
a Pearson correlation in block 57 of 0.77 and 0.77 in block 50. No commercially important crab 
species were caught. The only type of crabs caught were hermit crabs (unidentified but likely genus 
Pagurus), and a single helmet crab Telrnessus cheiragonu. Furthermore, the only fish species 
caught were yellowfin sole Limnnda aspera and rock sole Eepidopsetta bilineata. Both fish species 
were caught at very low levels, a total of 0.2 kgs each. 

The most common item caught by weight was rocks, with total catch of 743.5 kg in block 57 and 
1,264.2 kg in block 50. Rocks occurred in 65% of the tows in block 57 and 85% in block 50. 
Rocks tended to be slightly negatively correlated with Alaska surf clam catches (-0.29 block 57, - 
0.33 block 50), but this may be a function of rocks filling up the dredge and excluding organisms, 
rather than surf clams being found in less rocky habitat. 
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Table 1. PSP levels reported from the Alaska Department of Environmental Conservation PSP 
Report, providing location and level of PSP from samples taken during the Alaska surf 
clam survey, in 1993. 

Block Station Date" PSP Level (pg) 

" Date refers to the day the lab recieved the sample from the survey. 



Table 2. Catch, density, and percentage of occurrence (number of tows surf clams captured 
divided by 20 successful tows) of organisms and rocks caught in block 57 during the 
1993 Alaska surf clam survey in the southern Bering Sea. 

Organism Total catch (kg) Average CPUE Occurance (%) Alaska surf clam 
(kglha) correlation 

Alaska surf clams 97.2 64.2 100 0.97 
(intact only) 
Alaska surf clams 131.1 86.3 100 1 .OO 
(total) 
Starfish 294.8 190.3 100 0.59 
Tellins 8.1 5.2 80 0.77 
Razor clams 3.2 2.0 45 0.35 
Arctic Mya 1.8 1.2 20 -0.37 
Snails 0.6 0.4 15 N/ A 
Hermit crabs 0.2 0.1 10 N/ A 
Sand fish 0.7 0.4 10 N/ A 
Yellowfin sole 0.2 0.1 10 N/ A 
Rocks 743.5 507.6 65 -0.29 



Table 3. Catch, density, and percentage of occurrence (number of tows surf clams captured 
divided by 20 successful tows) of organisms and rocks caught in block 50 during the 
1993 Alaska surf clam survey in the southern Bering Sea. 

Organism Total catch (kg) Average CPUE Occurance (%) Alaska surf clam 
correlation 

Alaska surf clams 7.0 4.1 35 0.90 
(intact only) 
Alaska surf clams 10.9 6.4 35 1 .OO 
(total) 
Starfish 246.3 215.9 65 0.47 
Tellins 1 .O 0.8 30 0.77 
Razor clams 0.8 0.1 20 0.24 
Sand dollars 147.5 124.4 15 N/ A 
Rocks 1,264.2 1,130.6 85 -0.33 
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Figure 1. Map of the Bering Sea, showing the location of the two blocks sampled during the Alaska surf clam survey 
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Figure 2. Block 57 first 100 random tow locations, indicating whether tows were performed. In locations where tows 
were not performed an explanation is provided. 
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Figure 3. Block 50 first 30 random tow locations, indicating whether tows were performed. In locations where tows or 
samples were not performed an explanation is provided. 
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Figure 4. Histogram for Alaska surf clams density in CPUE (kglha) from 
samples in block 57 and 50. 
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Figure 5. Histogram for Alaska surf clams shell lengths (mm) from samples in 
block 57 and 50. 
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ALASKAN CLAM 
1 Box 192 Phone (907) 479-5426 

Ester, Alaska 99725 USA Fax: (907) 479-5425 

23 November 1993 

L a r r y  Nicholson 
Western Region S u p e r v i s o r  
Alaska Depar tment  of Fish a n d  Came 
21 1 Mission Road 
Kodiak, Alaska 99615 

Hello L a r r y ,  

Here  is t h e  r e p o r t  o n  t h e  clam s u r v e y  t h a t  w e  d id  i n  October  i n  
Bris tol  Bay. I wan t  t o  t h a n k  you f o r  y o u r  a s s i s t ance .  I f  you h a v e  a n y  
ques t i ons  c o n c e r n i n g  t h e  r e p o r t  o r  t h e  s u r v e y ,  g ive  me a call. 

S incere ly ,  

Wi l l i am B. Kopplin 
P r e s i d e n t  
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SURVEY ON ABUNDANCE OF ARCTIC S U R F  CLAM 

IN THE SOUTHERN BRISTOL BAY 

23 NOVEMBER 1993 

PREPARED BY ALASKAN CLAM CORPORATION 

FOR THE ALASKA DEPARTMENT OF FISH AND GAME 
KODIAK, ALASKA 



CLAM SURVEY I N  SOUTHERN BRISTOL BAY 

Alaskan Clam Corporat ion (ACC) conduc ted  a s u r v e y  between 20 - 27 
October  1993, i n  o r d e r  t o  a s s e s s  t h e  a b u n d a n c e  of t h e  Arct ic  s u r f  clam 
(Mactromeris polynvma) i n  s o u t h e r n  Bristol  Bay a n d  t o  de te rmine  if t h e r e  is 
a n y  by-ca tch  with a modified hyd rau l i c  d r e d g e  o r  d igger .  

A p rev ious  s u r v e y  had  been  conduc ted  by t h e  Alaska Department  of 
Fish a n d  Came, National Marine F isher ies ,  Sea t t l e  Wa., a n d  p r iva t e  i n d u s t r y  
i n  1977 a n d  1978. No follow u p  s u r v e y s  have  been  done  t o  t h e  p r e s e n t  
time. ACC wanted t o  s e e  if t h e  p r e s e n t  biomass of t h e  clams were equal  
t o  t h e  biomass calculated i n  t h e  1977-1978 s t u d y .  

Area of opera t ion :  

The  a r e a  of t h e  s u r v e y  was from P o r t  Molter no r th  t o  P o r t  Heiden. 
T h e  boa t  worked in  water  d e p t h s  g r e a t e r  t h a n  4 f t h  (7.4 m) a n d  l e s s  t h a n  
17 f t h  (31.4 m) (F igu re  1.) 

Equipment  u sed :  

T h e  equipment  t h a t  w a s  used  was a  48 i n  (122 cm) commercial 
hyd rau l i c  clam d i g g e r ,  which employs a  knife  b lade  41 i n  (104 cm) wide. 
The d i g g e r  u s e s  water  p r e s s u r e  t o  fluff t h e  s u b s t r a t e  a n d  t h e  collecting bag 
is t h e n  pulled t h r o u g h  t h e  loosened sediment .  La rge  clams a r e  re ta ined  
i n s i d e  t h e  bag while t h e  smaller o n e s  d r o p  t h r o u g h  t h e  h a r v e s t e r  a n d  back  
o n t o  t h e  s e a  floor.  The  h a r v e s t e r  h a s  open ings  t h a t  a r e  approximately two  
i n  (5 cm) a p a r t  a n d  t h e  collecting bag  h a s  r i n g s  two i n  ( 5  cm) i n  diameter  
t o  &ow escapement .  A p i c t u r e  of t h e  h a r v e s t e r  is shown in  F igu re  2. 

Method of s u r v e y :  

ACC chose  f o u r  blocks from t h e  1977-1978 s t u d y  t o  reoccupy .  
Samples s t a t i ons  were randomly se lec ted  by t h e  Department  of Fish a n d  
Came's Kodiak office within each  block. These  posi t ions  were  plotted on  t o  
a nau t ica l  c h a r t .  If a  d e p t h  was g r e a t e r  t h a n  17 f t h  (31.4 m )  it was 
excluded.  (The  boat  h a s  on ly  e n o u g h  hose  t o  r each  down t o  17 f t h  a n d  still 
maintain t h e  p r o p e r  d e p t h  t o  h o s e  ra t io  fo r  towing.) All posit ions l e s s  t h a n  
4 f t h  (7.4 m )  at high t i d e  were  a l so  excluded.  Posit ions t h a t  were c lose  t o  
known r o c k s  were  excluded s o  as n o t  t o  damage t h e  equipment.  Twenty 
s t a t i ons  p e r  block were requi red  i n  o r d e r  t o  calculate  t h e  biomass within 
s t a t i s t i c a l  guidel ines .  The  s t a t i on  posi t ions  a r e  Listed i n  Table I .  

A global posit ioning sys t em (GPS) w a s  used  on  t h e  boa t  f o r  posit ioning 
a n d  t h e  tows were fo r  15 minutes  i n  dura t ion .  Speed of t h e  vessel  was 
approximately 1.5 knots .  Sampling at  one  s ta t ion  had t o  b e  s t opped  ea r ly  
d u e  t o  rocky  bottom. 

T h e  r e s u l t s  from t h e  tows  were so r t ed ,  coun ted ,  a n d  weighed. Some 
clams were k e p t  f o r  para ly t ic  shel l f ish  poisoning samples f o r  t h e  Depart -  
ment  of Environmental  Conserva t ion  a n d  f o r  t h e  Univers i ty  of Alaska, 
F a i r b a n k s  Museum collection. All u n u s e d  clams a n d  a n y  non commercial 
c a t ch  was r eco rded  a n d  r e t u r n e d  t o  t h e  sea .  



F i g u r e  1. Locations of s u r v e y  blocks f o r  clam s u r v e y  i n  t h e  
s o u t h e r n  Bris tol  Bay. Blocks da rkened  were s u r v e y e d  
by t h e  Alaskan Clam Corporation in  1993. 



F i g u r e  2.  P i c tu r t , s  or̂  h y d r a u l i c  
clam d r e d g e  o r  d i g g e r .  



TABLE I 
RANDOM STATION POSITIONS 

BLOCK 57  
LAT I TUDE LONG I TUDE 

STATION DECREES MINUTES DEGREES MINUTES 
1 0  1  5 6  4 4 . 4  159  3 3 . 1  
1 0 2  5 6  4 4 . 7  159  3 7 . 5  
1 0 3  5 6  4 7 . 9  159  32 .6  
1 0 4  5 6  4 7 . 7  159  3 4 . 3  
1 0 5  5 6  4 7 . 0  159  42 .0  
1 0 6  5 6  4 8 . 5  159  4 1  . O  
1 0 7  5 6  4 2 . 6  159  3 4 . 6  
1 0 8  5 6  4 4 . 2  159  3 8 . 1  
1 0 9  5 6  4 3 . 2  159  4 2 . 1  
1 1 0  5 6  4 0 . 2  159  3 6 . 7  
1 1 1  5 6  4 4 . 1  159  3 2 . 4  
1 1 2  5 6  4 7 . 2  159  3 3 . 3  
1 1 3  5 6  4 4 . 6  159  4 3 . 5  
1 1 4  5 6  4 5 . 0  159  3 6 . 3  
115  5 6  4 3 . 7  159  3 3 . 5  
1 1 6  5 6  4 9 . 2  159  4 3 . 7  
1 1 7  5 6  4 8 . 4  159  4 1 . 4  
118  5 6  42 .0  159  3 5 . 3  
1 1 9  5 6  4 6 . 4  159  4 8 . 2  
1 2 0  5 6  4 4 . 2  159  3 9 . 1  
1 2  1  5 6  4 4 . 5  159  4 2 . 4  
1 2 2  5 6  4 3 . 2  159  3 3 . 6  
1 2 3  5 6  4 7 . 4  159  3 8 . 7  
1 2 4  5 6  4 0 . 7  159  3 6 . 0  
1 2 5  5 6  4 2 . 5  159  4 2 . 2  
1 2 6  5 6  4 4 . 5  159  4 5 . 0  
1 2 7  5 6  4 8 . 0  159  3 2 . 2  
128  5 6  4 2 . 4  159  4 8 . 0  
129  5 6  4 5 . 5  159  4 5 . 1  
1 3 0  5 6  4 5 . 3  159  43 .8  
1 3 1  56  4 1 . 3  159  4 1  . O  
1 3 2  5 6  48 .3  159  4 7 . 1  
1 3 3  5 6  4 4 . 6  159  3 4 . 5  
1 3 4  5 6  4 0 . 2  159  3 9 . 7  
1 3 5  5 6  4 3 . 9  159  33 .8  
1 3 6  5 6  4 1  . O  159  4 1 . 1  
1 3 7  5 6  4 7 . 6  159  3 8 . 6  
1 3 8  5 6  41  . 7  159  3 5 . 2  
139  56  41  . O  159  3 7 . 6  
1 4 0  5 6  4 0 . 3  159  36 .0  
14  1  5 6  4 9 . 3  159  47 .6  
1 4 2  5 6  4 7 . 2  159  3 6 . 6  
1 4 3  5 6  4 4 . 8  159  4 8 . 0  
1 4 4  5 6  4 3 . 7  159  3 7 . 8  
145  5  6  4 0 . 2  159  3 1 . 8  
1 4 6  5 6  45 .6  159  37 .9  
147  5 6  4 5 . 1  159  40 .7  

TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 

TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 

TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 

TOO ROUGH 

TOO DEEP 
ROCKY 

TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 

TOO DEEP 
TOO DEEP 



TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 

TOO DEEP 

TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 

TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO BEEP 
T O 0  DEEP 

TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 

TOO DEEP 
TOO DEEP 
TOO DEEP 

TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 
TOO DEEP 

TOO DEEP 

TOO DEEP 
TOO DEEP 
TOO DEEP 

TOO DEEP 
TOO DEEP 
TOO DEEP 



BLOCK 5 0  

STAT I ON 
2 0 1  
2 0 2  
2 0 3  
2 0 4  
2 0 5  
2 0 6  
2 0 7  
2 0 8  
2 0 9  
2 1 0  
2 1  1  
2  1 2  
2  1 3  
2  1 4  
2 1 5  
2 1 6  
2 1 7  
2 1 8  
2 1 9  
2 2 0  
2 2 1  
2 2 2  
2 2 3  

? 2 2 4  
2 2 5  
2 2 6  
2 2 7  
2 2 8  
2 2 9  
2 3 0  

LAT I TUDE 
DEGREES MINUTES 

5 7  0 7 . 8  
5 7  0 7 . 0  
5 7  0 0 . 1  
5 7  0 0 . 9  
5 7  0 0 . 6  
57 0 0 . 9  
5 7  0 3 . 4  
5 7  0 9 . 9  
5 7  0 1 . 5  
57 0 8 . 7  
5 7  0 1 . 5  
5 7  0 3 . 5  
5 7  0 9 . 9  
5 7  0 8 . 3  
57 0 3 . 8  
57 0 7 . 2  
57 0 9 . 5  
5 7  0 9 . 8  
57 0 4 . 7  
57 0 3 . 1  
5 7  0 4 . 3  
5 7  0 8 . 2  
57 0 5 . 4  
5 7  0 9 . 4  
57 0 3 . 7  
57 0 1 . 5  
5 7  0 6 . 0  
57 0 3 . 0  
5 7  0 1 . 2  
5 7  0 7 . 5  

LONG I TUDE 
DEGREES MINUTES 

1 5 8  5 1 . 9  TOO DEEP 
1 5 8  4 2 . 2  
1 5 8  4 1 . 7 -  LAND 
1 5 8  5 2 . 0  TOO DEEP 
1 5 8  4 3 . 7  

4 2 . 0  TOO DEEP 
5 1 . 8  ROCKY 
3 9 . 2  
4 2 . 3  TOO DEEP 
4 5 . 5  
5 4 . 5  
3 8 . 9  TOO DEEP 
4 2 . 7  
4 7 . 3  
5 2 . 3  
4 7 . 0  
4 3 . 3  
3 9 . 8  
5 3 . 9  
5 2 . 9  
4 8 . 7  
4 2 . 5  
4 9 . 0  
4 2 . 8  
4 1 . 1  ROCKY 
5 3 . 3  
4 1 . 7  ROCKY 
4 8 . 1  
3 7 . 8  LAND 
4 6 . 7  



The  raw d a t a  from each  tow w a s  g iven to t h e  Alaska Department  of 
Fish a n d  Game in  Kodiak s o  a biomass determinat ion can  be calculated.  

Resul ts :  

Fo r ty  f o u r  s t a t i ons  were  occupied d u r i n g  t h e  s u r v e y .  Bad wea ther  
p r e v e n t e d  u s  from occupying  more s ta t ions .  We worked i n  block 57 n o r t h  
of P o r t  Moller a n d  block 50 n o r t h  of P o r t  Heiden. The  a b u n d a n c e  of t h e  
Arct ic  s u r f  clam was much lower t h a n  an t ic ipa ted  a n d  what  had  been  
r e p o r t e d  i n  t h e  1977-1978 r epo r t .  T h e r e  were more clams i n  block 57 t h a n  
in  block 50. We found  fewer  of t h e  clam Tellina a n d  no cockles  t h a t  were 
r e p o r t e d  i n  t h e  ea r l i e r  s t u d y .  Using t h e  random s ta t ion  g r id ,  w e  could n o t  
pick t h e  a r e a s  whe re  w e  t h o u g h t  t h e  clams would b e  a n d  w e  t e n d e d  t o  pick 
u p  a l a r g e  amount  of rock. This  rock caused  a h igh  pe rcen t age  of 
b r e a k a g e  t o  t h e  clams i n  t h e  bag.  Sea s t a r s  were i n  a b u n d a n c e  where  
t h e r e  were clams. These were  a l so  counted  a n d  weighed. The  r e s u l t s  from 
t h e  tows c a n  be  s een  i n  Table 11. 

The  by-catch from t h e  d r e d g e  was extremely s m a l l .  T h e  d r e d g e  
c a u g h t  no c r a b  a n d  only f o u r  f l a t f i sh  d u r i n g  t h e  e n t i r e  s u r v e y .  The  
escapement  of juvenile clams from t h e  d r e d g e  worked v e r y  well: v e r y  few 
small s u r f  clams were caugh t .  

Block 57- 40 miles n o r t h  of P o r t  Moller 
T h e  21 s t a t i ons  t h a t  were occupied i n  t h i s  block showed clams i n  all 

s ta t ions .  Only s e v e n  s t a t i ons  showed weights  g r e a t e r  t h a n  20 lbs .  with t h e  
l a r g e s t  weight  being 48 l b s .  Stat ion 801 w a s  done  a s  a comparison t o  t h e  
1978 s u r v e y  i n  a n  a r e a  with a l a r g e  concent ra t ion  of clams. Only 16 lbs .  
of s u r f  clams were found .  In t h e  1978 s u r v e y  423 lbs .  of s u r f  clams were 
caugh t .  

As expec ted ,  t h e  number  of s e a  s t a r s  i nc r ea sed  with a n  i nc r ea se  i n  t h e  
number  of clams. Ten s t a t i ons  had  a l a r g e  amount  of rock in  t h e  samples.  
This  caused  a s ign i f ican t  i n c r e a s e  i n  b r eakage  of t h e  clams. 

Block 50- 10 miles n o r t h  of Po r t  Heiden 
The  21 s t a t i ons  sampled i n  t h i s  block showed fewer  o v e r  all clams 

t h a n  i n  Block 57. We only collected clams at 8 s t a t i ons  a n d  t h e  weight  
w a s  less t h a n  10 lbs .  at each  s ta t ion .  Thi r teen  s t a t i ons  showed no clams at 
all. Stat ion 902 was a l so  done  a s  a comparison t o  t h e  1978 s u r v e y .  We 
c a u g h t  approximately 3 lbs .  In  1978 450 lbs .  of clams were  caught .  

This  a r e a  had a lot  more rock t h a n  Block 57. The re  were 13 s t a t i ons  
t h a t  showed a l a r g e  amount  of rock .  Two s ta t ions  showed a l a r g e  number  
of s a n d  do l la r s .  

S ta t ions  01 & 02- ou t s ide  P o r t  Moller 
These  two s t a t i ons  were a d d e d  t o  t e s t  t h e  gea r .  Stat ion 01 showed no 

clams. Stat ion 02 showed few clams a n d  some rocks .  



TABLE I 1  

STATION # 

BLOCK 57 
133 
10 1 
135 
136 
139 
80 1 
165 
159 
152 
154 
124 
110 
145 
140 
18 1 
19 1 
189 
199 
177 
195 
100 

BLOCK 50 

LATITUDE LONGITUDE SURF CLAM 
WT. IN LBS. 



Conclusions: 

The  hydrau l i c  d igger  works sat isfactor i ly  i n  ha rves t ing  t h e  clams. 
Escapement of small clams, l e s s  t h a n  8.5 cm (3.3 i n )  i n  l eng th  works well. 
Only mature  s ize clams were caught .  Additionally, t h e  by-catch of non- 
t a r g e t e d  spec ies  was almost non-existent.  The amount of by-catch f o r  t h e  
44 s ta t ions  w a s  z e ro  c r a b  a n d  f o u r  f la t f ish,  two yellow f in  sole a n d  two 
rock sole. No f in  f i sh  were caugh t .  This  shows t h a t  t h e  modifications 
made t o  t h e  d r e d g e  were suff ic ient  t o  k e p t  non-targeted spec ies  o u t  of t h e  
ha rves t e r .  The s u r v e y  was conducted  i n  a known c r a b  a r e a  a n d  did not  
catch a n y  c r a b .  

The  lack of clams i s  a g r e a t  s u r p r i s e  to  us. We expected t o  f ind  t h e  
same numbers  of clams as in t h e  or iginal  s u r v e y .  We realize t h a t  t h e  
clams Live in  pa t chy  a reas ,  b u t  using t h i s  t y p e  of sampling scheme does not  
allow f o r  sampling those  a reas .  The clams in  block 57 seemed t o  b e  
uniform b u t  i n  much lower dens i t ies  t h a n  were previously recorded .  Block 
50 had a lot  more l a rge  rock a n d  ve ry  few clams. The re  may be commer- 
cial volumes of clams in  t h e s e  a r e a s ,  b u t  it will t ake  concer ted  e f fo r t  t o  
f ind them. The  personnel  at t h e  Kodiak Department of Fish a n d  Came a r e  
working on t h e  biomass calculations.  

Due t o  f inancial  r e s t r a in t s  a n d  t h e  weather ,  we were unable t o  work 
o n  a n y  o t h e r  of t h e  in tended  blocks. We feel  t h a t  t h e  r e s u l t s  show a good 
representa t ion  of t h e  area.  
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